THEORY OF LIGHT                           263
The strengtli ^ of any electric field in any medium is the force which it exerts upon unit charge. The components of $ along the three rectangular axes will be denoted by X> Y, Z.
The direction of the electric lines of force determines the direction of the electric field, and the number of lines which intersect perpendicularly unit surface in a vacuum determines the strength $ of the field. Hence, since law (2) holds, Ape lines offeree originate in a charge whose quantity is e.
4. Definition of the Electric Current in the Electrostatic and in the Electromagnetic Systems. — In the electrostatic system the electric current i which is passing through any cross-section q is defined as the number of electrostatic units of quantity which pass through q in unit time. Thus if, in the element of time dt, the quantity de passes through q, the current is
.      de
If the cross-section q is unity, i is equal to the current density j. The components of the current density, namely, jx> jy> /*> are obtained by choosing q perpendicular to the x-, jj/-, or #-axis respectively.
In the electromagnetic system, the current i1 is defined by means of its magnetic effect. A continuous current is obtained in a wire when the ends of the wire are connected to the poles of a galvanic cell. In this case also definite quantities of electricity are driven along the wire, for the isolated poles of the cell are actually electrically charged bodies. A magnetic pole placed in the neighborhood of an electric current is acted upon by a magnetic force. In the electromagnetic system the current i ' is defined by the fact that it requires pti ' — 91 units of -work to carry unit magnetic pole once around the current. *
Take, for example, a rectangle whose sides are dx, dy (Fig. 82), and through which a current i' = j'z-dx dy flows in a
>* The work Sf is independent of both the path of the magnet pole and the nature of the medium surrounding the current. Cf. Drude, Physik des Aethers, PP- 77, 83-   Thus,
